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ABSTRACT   
Acute myocardial infarction (MI) is a major health 
problem that carries considerable morbidity and 
mortality. Management of acute MI is carried out 
through adopting a reperfusion strategy either 
pharmacological (intravenous fibrinolysis) or me-
chanical (primary percutaneous coronary inter-
vention (PCI)) to re-open the occluded coronary 
artery. Many literature studies have compared the 
efficacy, the complications, and the long-term out-
come of both the intravenous fibrinolysis and pri-
mary PCI. Despite the superiority and overgrowing 
popularity of primary PCI in management of acute 
MI, fibrinolysis is still widely utilized. Many fac-
tors play a role in choice of the reperfusion strat-
egy to be adopted, particularly the time from the 
symptom onset, the time required for preparing for 
PCI, and patient co-morbidities e.g. risk for bleed-
ing. Primary PCI is generally more efficacious in 
achieving reperfusion. It is safer with lower mortal-
ity rates, and it is associated with lower risk to de-
velop restenosis, re-infarction, heart failure, shock 
cerebrovascular stroke, or intracerebral haemor-
rhage. However, the less availability and the varia-
ble outcomes with operator experience are the main 
disadvantages that make PCI not feasible in many 
situations. This review article aims to compare the 
efficacy and advantages of intravenous thromboly-
sis and PCI and their prognosis, complications, and 
long-term impact on quality of life.
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Introduction
 
Coronary heart disease is a major public health problem that 
carries a considerable morbidity and mortality worldwide. 
Reports from the heart and stroke statistics note that almost 
half of the patients suffering from coronary heart disease in 
2017 had a history of acute myocardial infarction (MI).[1] 
Myocardial infarction constitutes 33% of the cases of acute 
coronary syndrome, and it may present with either non-ST 
segment elevation MI (NSTEMI) or ST segment-elevation 
MI (STEMI). STEMI represents an acute occlusion of one 
of the epicardial coronary arteries due to thrombosis. It is 
diagnosed via an electrocardiogram and requires a prompt 
reperfusion.[2]

Reperfusion therapy comprises the immediate restoration of 
blood flow through or around the occluded coronary artery. It 
aims not only at addressing and treating the primary cause of 
occlusion, but also at improving the outcome. [3,4] The main 
strategies of reperfusion are pharmacological and mechanical 
approaches. Pharmacological reperfusion includes the use of 
intravenous fibrinolytic agents to achieve thrombolysis, whilst 
mechanical reperfusion entails the use of primary percutaneous 
coronary intervention (primary PCI) or immediate coronary 
artery bypass grafting.[5,6] This review article aims to compare 
the efficacy and advantages of intravenous thrombolysis and 
PCI and their prognosis, complications, and long-term impact 
on quality of life.

Fibrinolytic Reperfusion Therapy

Fibrinolytic therapy has been known for many decades for 
reperfusion after acute coronary artery occlusion leading 
to STEMI. More than 90% of cases of STEMI occur due to 
thrombus formation and rupture of intra-arterial atherosclerotic 
plaques.[7] Fibrinolytic agents used for reperfusion act on 
various points of coagulation pathways to inhibit thrombus 
formation and enhance the outcome. The main agents currently 
available for intravenous fibrinolysis are streptokinase, 
alteplase, reteplase, and tenecteplase.[8]

Streptokinase is the most widely used fibrinolytic agent. It was 
derived from beta-hemolytic streptococci. It is composed of a 
single polypeptide chain that binds to plasminogen forming 
active plasminogen that activates plasmin.[9] The main 
adverse events of streptokinase are allergic reactions (such as 
shivering, fever, rash, or rarely hypotension and anaphylaxis), 
bleeding (often minor bleeding, major bleeding is rare). 
Alteplase or recombinant tissue plasminogen activator (rtPA) 
is another fibrinolytic agent that is fibrin-specific and enhances 
plasminogen activation.[10] It is preferred to streptokinase due 
to its lower allergic risk. Reteplase or recombinant plasminogen 
activator (rPA) is a mutant of rtPA that is less-fibrin selective 
and possesses a longer half-life.[11] Tenecteplase is the last 
developed fibrinolytic agent. It was genetically-engineered to 
be very fibrin specific and to have a long half-life.[12]
 

Primary Percutaneous Coronary Intervention

Primary percutaneous coronary intervention (PCI) was first 
performed in 1977, and has undergone multiple developmental 

stages for better outcome.[13] Currently, primary PCI is con-
sidered the strategy of choice for patients with acute STEMI if 
performed in a timely fashion[14]. It is also preferred for patients 
with posterior myocardial infarction or myocardial infarction 
with left bundle branch block.[15] The technique used for pri-
mary PCI comprises the introduction of a wire via femoral or 
radial arteries to the coronary artery. Intravascular sonography 
and optic coherence tomography are used during PCI procedure 
to measure the intracoronary artery pressure and to assess the 
size, burden, and characteristics of the atheromatous plaque oc-
cluding the coronary arteries. Thrombectomy devices are used 
to mechanically remove the atheroma, and intra-arterial stents 
are inserted to keep the lumen patent or balloon angioplasty 
is carried out to prevent re-occlusion. Anti-thrombotic agents, 
antiplatelet drugs, and glycoprotein-inhibitor therapy are co-
utilized to inhibit thrombosis[16]. Primary PCI was reported to 
have high success rates with more than 90% of patients achiev-
ing a thrombolysis in myocardial infarction (TIMI) 3 flow.[4] 
Primary PCI has lower risk of bleeding and stroke in compari-
son to intravenous fibrinolysis.[17] Therefore, they have largely 
replaced the sole use of IV fibrinolysis except in certain situa-
tions as will be discussed in the next section.

Fibrinolysis Versus PCI

Many studies have been conducted to compare the safety, ef-
ficacy, and outcome of intravenous fibrinolysis and primary 
PCI. Randomized controlled trails have explored the superior-
ity of primary PCI with stents versus fibrinolysis and primary 
PCI with balloon angioplasty versus fibrinolysis. Results from 
these studies clarified certain indications for each of these ap-
proaches.

Indications of PCI versus fibrinolysis
The choice of reperfusion approach in patients presenting with 
acute myocardial infarction depends on a number of factors. 
These factors include the time from the onset of MI symptoms, 
the time expected for transport to a well-equipped PCI la  bora-
tory, the risk of STEMI, and the bleeding risk.

Primary PCI is currently the approach of choice for most of the 
patients with acute myocardial infarction who present to the 
hospital within 90 minutes of their presentation. However, it 
requires the availability of a skilled PCI laboratory with expe-
rienced surgeons. The medical contact-to-balloon or door-to-
balloon time must be less than 90 minutes or the door to needle 
time is more time is more than one hour.(14) Other indications 
for primary PCI include the presence of cardiogenic shock, in-
creased risk of bleeding or intracranial hemorrhage (ICH), high 
risk for STEMI, or late presentation to the hospital after three 
hours from the onset of manifestations (Table 1).[18]

Advantages and disadvantages of PCI and fibrinolysis
The main advantages of fibrinolysis include the ease of its 
administration, its availability in the vast majority of emer-
gency departments in different hospitals, and its high efficacy  
particularly when administered during the first 60 minutes of 
symptom onset.[14] On the other side, intravenous fibrinolysis 
is less effective than primary PCI when given during the first 
three hours. The rate of achievement of TIMI 3 flow is about 
40-50% with fibrinolysis versus around 90% with primary 
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Table 1: Comparison between intravenous fibrinolysis and primary PCI

PCI.[15] Furthermore, intravenous fibrinolysis carries a high 
risk for bleeding and intracerebral hemorrhage, and it is signifi-
cantly less effective than primary PCI if administered within 3 
to 6 hours from symptom onset.[17]

Primary PCI, on the other hand, is the strategy of choice in 
patients with acute STEMI. It is highly superior to IV fibri-
nolysis ( with more than 90% restoration of TIMI 3 flow rate)  
and markedly lower risk for bleeding or intracranial hemor-
rhage.[20] It is also superior as regards the long-term outcome 
with considerably low risk for restenosis or re-infarction.[21] 
Moreover, primary PCI is less affected by patient-related fac-
tors such as the time of symptom onset, and its efficacy is es-
tablished over up to 18 hours from clinical presentation.[22] 
The main disadvantages, however, are being less available, not 
often feasible, and being operator-dependent. So the, the out-
come would vary from one center and one interventionist to 
another.[23]

Prognosis, complications, and long-term outcome of PCI 
versus fibrinolysis
The long-term outcome after primary PCI is generally better 
than fibrinolysis. Various literature studies approved the su-
periority of PCI over intravenous fibrinolysis as regards the 
mortality rates, risk for restenosis or re-infarction, and risk for 
bleeding and intracranial hemorrhage. Despite the multiplicity 
of studies supporting the general superiority of primary PCI to 
fibrinolysis, data from other researchers are conflicting.

Primary PCI was proven to have lower 30-day mortality rates 
(4.4% versus 6.5% mortality rate in fibrinolysis). Higher rates 
were reported among the CAMI study.(17) The mortality rate 
was 15% and 7.7% among patients undergoing fibrinolysis and 
PCI, respectively (P<0.05). Despite the superiority of PCI in 
the vast majority of the studies, many trials (such as FAST-
MI, STREAM, and WEST) reported no significant differ-
ence in mortality rates between PCI and fibrinolysis-treated 
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groups.[15,24,25] In disagreement with this, Westerhout et al. 
reported that the mortality rates are lower among patients who 
undergo fibrinolysis within two hours of symptom onset in 
comparison to primary PCI.[26]

One of the main contraindications for intravenous fibrinolysis 
is bleeding tendency and risk for intracranial hemorrhage.[15] 
Thus, primary PCI is considered the approach of choice in 
these conditions. However, researchers from the STREAM 
trial reported no statistically significant difference between fi-
brinolysis using tenecteplase as regards the hemorrhagic com-
plications particularly intracranial hemorrhage.[5] Similarly, 
results from the CAMI study reported no significant difference 
between primary PCI and fibrinolysis as regards hemorrhagic 
stroke and major bleeding.[17] Hemorrhagic stroke occurred 
in 0.6% and 0.3% of patients who underwent fibrinolysis and 
primary PCI, respectively (p>0.05). Major bleeding occurred 
in 5% of the fibrinolysis-treated cases and 3% of PCI-treated 
patients (p>0.05).

After reperfusion, the risk for cerebrovascular stroke is 0.7% 
among patients who had primary PCI versus 2.0% among pa-
tients who had intravenous thrombolysis.[27] The risk of re-inf-
arction was significantly lower among patients undergoing PCI 
than patients with intravenous fibrinolysis[28]. The superiority 
of primary PCI is thought to be attributed to the fact that the 
rate of achievement of TMI 3 flow primary PCI is 90% whereas 
it ranges from 50-60% only in patients undergoing fibrinolytic 
therapy.[27,29] Some researchers, on the other hand, noted that 
there was no statistically significant difference between the ef-
ficacies of fibrinolysis versus PCI if performed during the first 
3 hours without delay. In contrast, a study conducted in 2008 
found that the primary PCI was superior to fibrinolysis even if 
delayed.[30] Additionally, primary PCI was reported to have 
lower rates of heart failure, cardiac arrest, and mechanical 
complications when compared to fibrinolysis (p <0.05).[17]

Conclusions

Despite the superiority and overgrowing popularity of primary 
PCI in management of acute MI, fibrinolysis is still widely 
utilized. Many factors play a role in choice of the reperfusion 
strategy to be adopted particularly at the time from the symp-
tom onset, the time required for preparing for PCI, and patient 
co-morbidities e.g. risk for bleeding. Primary PCI is generally 
more efficacious in achieving reperfusion. It is safer with lower 
mortality rates, and it is associated with lower risk to develop 
restenosis, re-infarction, heart failure, shock cerebrovascular 
stroke, or intracerebral haemorrhage. However, the less avail-
ability and the variable outcomes with operator experience are 
the main disadvantages that make PCI not feasible in many 
situations.
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